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The relative contributions of gender, test anxiety and test items scrambling on 
performance in Mathematics has been widely assessed, although there is an 
inconclusive argument regarding the magnitude of such effects. This study was 
designed to contribute to this debate, while also being the first study to evaluate the 
interactive effects of the three dimensions of test anxiety (worry, emotion and total) on 
performance in Mathematics. A systematic random sample of 1,358 SS3 students 
participated in a quasi-experiment. Data were obtained using the Test Anxiety Scale 
(TAI) (Spielberger, 1980) and a Mathematics Achievement Test (MAT) developed by 
Etuk (2019). Findings indicated that there was no significant gender difference on 
performance; tests anxiety and items scrambling had significant effects on performance 
in Mathematics respectively; low students' performance in Mathematics was associated 
with high test anxiety and test items arrangement from complex to simple; there was a 
significant interaction of test anxiety worry, emotion and total on performance in 
Mathematics. It was concluded that gender does not play a significant role in the 
performance of students in mathematics. Test anxiety in terms of worry, emotion and 
total affect the performance of students in Mathematics. Based on the conclusions, 
relevant implications are discussed.  
 
Contribution/Originality:  This is the first Nigerian study to investigate the effect of test anxiety in terms of 
emotional, worry and total dimensions on performance in mathematics. Globally, this study is also the first to 
examine the interactive effect of TA-W, TA-E and TA-T on students’ performance in Mathematics. 
 
1. INTRODUCTION 
Mathematics is a subject that is offered virtually at all levels of education and considered as the bedrock for all 
scientific and technological development of any nation (Etuk, 2019). Mathematics foster creative thinking and 
improves individuals’ numeric and analytic skills. An individual can get on without having the ability to read and 
write, but would struggle with basic skills of counting, arithmetic and numeration (Anaduaka & Okafor, 2013). 
Irrespective of how rudimentary it might be, every man needs mathematics to survive. Mathematics equips an 
individual with knowledge and skills to handle daily life challenges with rationality, solve wide-range of difficult 
tasks and organize difficult problems into logical and simple forms (Etuk, 2019). The multifaceted use of 
mathematics in business, industries, homes, schools, offices and other innumerate dimensions make it an important 
subject for students to learn.  
Despite the crucial role that the Mathematics play in the life of man, the performance of secondary school 
students in the subject has been reported to be discouraging (Adah & Anari, 2019; Ogunkola, 2016). Reports from 
different zones in Nigeria tend to create an impression that students’ performance in the subject is appalling. For 
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instance, in Akwa Ibom and Cross River States of South-South Nigeria, reports from studies a few have indicated 
that students' performance in Mathematics has been abysmal (Joseph, 2014; Owan, 2019). In another instance, 
Unodiaku (2013) disclosed that performance in Mathematics of secondary school students is very poor in Enugu 
State in South-East Nigeria. In North Central Nigeria, Musa and Dauda (2014) presented a trend of students' 
performance in Mathematics in Nasarawa State from 2004 – 2013. The authors also used Auto-Regressive 
Distributed Lag (ARDL) parameters to predict students' future outcomes in Mathematics from 2014 to 2020. From 
the results, it was depicted that the performance of students is very dismal as there was not up to a 50% credit pass 
recorded between 2004 and 2013. Using the trends of the ten years, the researchers predicted that the highest mean 
percentage credit pass from 2014 to 2020 would be 37.7% in 2014, then decline to 35.34%, 33.81%, 32.82%, 32.18%, 
31.77% and 31.50% in 2015, 2016, 2017, 2018, 2019, and 2020 respectively. Going by the evidence and predictions 
made, it is quite revealing that students' performance in Mathematics has been poor in North-central Nigeria and 
would continue to be poor (given the prediction) unless something urgent is done to improve it.  
From the foregoing, it makes sense to state that the issue of students’ poor performance in Mathematics seems 
to be a national problem. For instance, in a national result in summary of students’ Mathematics performance in 
WAEC from 2009 – 2018 see Table 1, it is very glaring that students’ performance is below expectations. In 
Nigeria, a credit pass is the minimum grade accepted for entry into higher education. Employers and scholarship 
providers also rely on grades at the credit passes level when giving considerations. Following this standard, it 
means that grades between A1 and C6 are usually taken seriously, while other grades (e.g. D7 – E8) are not 
considered for relevant for essential purposes, though they indicate a pass mark. A cursory look at Table 1 also 
reveals that WAEC candidates in Nigeria did not record up to an average of 50% credit pass in Mathematics from 
2009 to 2018, suggesting a high extent of poor performance in Mathematics. 
 
Table-1. Distribution of West African secondary school certificate examination (WASSCE) grades in mathematics in Nigeria from 2009 – 2018. 
Year No. of candidates Credit Pass {A1 – C6 (%)} Pass {D7 - E8 (%)} Fail {F9 (%)} 
2009 1265090 171546 (13.56) 459860 (36.35) 633684 (50.09) 
2010 1280256 560974 (42.93) 363900 (27.85) 355382 (27.20) 
2011 1540250 587630 (38.15) 412358 (26.77) 540262 (35.07) 
2012 1672224 649156 (38.81) 586321 (35.06) 436747 (26.11) 
2013 1689188 639760 (38.30) 498521 (29.51) 550904 (32.61) 
2014 1605613 529425 (30.32) 502315 (31.28) 573873 (35.74) 
2015 1605248 616370 (38.68) 407123 (25.36) 581755 (36.24) 
2016 1544234 376485 (24.38) 548203 (35.50) 619546 (40.12) 
2017 1243722 249864 (20.09) 389906 (31.35) 603952 (48.56) 
2018 1572396 481626 (30.63) 504424 (32.08) 586346 (37.29) 
  
Students’ abysmal performance in mathematics has been attributed to enormous factors ranging from 
personality, political, economic, school environment, home and psycho-social factors (Adeyemi & Adeyemi, 2014; 
Iroegbu, 2013; Owan, 2019). Other researchers have pointed accusing fingers to several other factors including 
students' phobic attitude, teachers' teaching style, students’ interest in the subject, poor teacher-student 
interpersonal relationship, lack of teachers’ supervision of students’ work, poor attitude to assessment procedures, 
inadequate classroom management skills (Adeyemi & Adeyemi, 2014; Umoinyang, 1999) problems of school 
management, quality assurance practices, students’ personality, political, economic, home and psycho-social factors 
(Bassey, Owan, & Agunwa, 2019; Owan, Nwannunu, & Madukwe, 2018) school-community relationship and 
students’ perception of teachers’ effectiveness (Owan & Agunwa, 2019; Robert & Owan, 2019). Although these 
factors have been outlined in the literature, the present study is contending that gender, test anxiety, and test-item 
scrambling could also impact on the performance of students in mathematics. These factors were considered in this 
study since they have been assessed widely in the foreign literature and to a relatively low extent in the Nigerian 
context. A review of existing literature on the effect of gender, test anxiety, and test item scrambling on 
performance in Mathematics becomes necessary at this point. 
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1.1. Gender and Performance in Mathematics 
Gender is seen as the biological characteristics of being either a male or female. Education practitioners, 
psychometricians, academic and policymakers have created a lot of concern about gender as a variable that has 
gained wide attention in performance variability. For instance, it is a widely known fact that in the middle- and 
high-income economies, female students are at a disadvantaged position in terms of their performance in 
mathematics tests vis-à-vis their male counterpart (Fryer & Levitt, 2010; Guiso, Monte, Sapienza, & Zingales, 2008; 
Hedges & Nowell, 1995). The reasons for explaining these underlying differences is still debatable (Dickerson, 
McIntosh, & Valente, 2013). Gender has been shown by various studies to have a significant influence on 
performance variability among students (Salikutluk & Heyne, 2017; Unodiaku, 2013). A study found in general that, 
boys were significantly readier than girls in mathematics test and that gender and ability level influenced the 
mathematics readiness of male students (Unodiaku, 2013).  
Similarly, the results of another study indicate that boys outperformed girls in Mathematics and the difference 
is statistically significant (Salikutluk & Heyne, 2017). It was also found that the performance of girls was worse, 
particularly in classrooms characterized by the presence of traditional masculine norms (Salikutluk & Heyne, 2017). 
However, in classrooms where such norms of masculinity are absent, it was reported that gender differences in 
Mathematics performance were not significantly apparent (Salikutluk & Heyne, 2017). Using microdata from 19 
African countries, Dickerson et al. (2013) examined differences in the gender scores of primary school pupils in 
Mathematics. A significant difference was found in favour of males based on scores in a mathematics test (Dickerson 
et al., 2013). The authors did not attribute this gender disparity in the performance to factors such as home 
environment, school quality nor gender discrimination in accessing school inputs within the school; but maintained 
that personal or home-related factors may be responsible for the observed difference (Dickerson et al., 2013). With 
an effect size of d = 0.15, a meta-analysis carried out by Hyde, Fennema, and Lamon (1990) showed that male 
students scored higher than females in Mathematics in the sample of observation. In contrast, it was reported that 
females outperformed males in the general population but by a negligible difference (d = -0.05) (Hyde et al., 1990). 
On the contrary, some studies discovered that gender is not a significant factor that affects the performance of 
students in mathematics (Adeleke, 2007; Khadijatu, 2017; Lindberg, Hyde, Petersen, & Linn, 2010; Owan, 2019). 
For instance, Owan and Agunwa (2019) argued that the main effect of gender is not statistically significant on the 
performance of students in mathematics F (1, 249) = 0.353, p>.05, Partial η2 = .001, but the interactive effect of 
gender and birth order F(3,249)=2.854, p<.05, partial η2 =.034. The result emerging from the study of Adeleke 
(2007) showed that there is an insignificant statistical difference in the problem-solving performance of male and 
female students in simultaneous linear equations across three categories of students with (mean1 = 8.14; mean2 = 
7.66, df = 122, t = .51, p< .05). In another Nigerian study conducted in Bauchi State, Khadijatu (2017) reported that 
there were no significant mathematics performance differences based on gender, although female scored higher. In a 
meta-analysis of 242 studies, released between 1990 and 2007 on gender and performance differences in 
mathematics, Lindberg et al. (2010) discovered that the findings in the studies analysed, support the view that 
similar performance was recorded for both male and females (d = .05, VR = 1.08). 
Studies have attempted to explain possible reasons for gender variation in the performance in mathematics. 
Particularly, attitudes, self-efficacy and achievement motivations towards mathematics are accountable factors 
which place boys in a favourable position over girls (Eccles, Wigfield, Harold, & Blumenfeld, 1993; Kurtz-Costes, 
Rowley, Harris-Britt, & Woods, 2008; Rodríguez, Regueiro, Piñeiro, Estévez, & Valle, 2020)(. Boys tend to be self-
confident in their skills, are motivated and interested in mathematics which helps in neutralising their level of 
anxiety leading to a good performance in the subject (Rodríguez et al., 2020). On the other hand, high levels of test 
anxiety affect the performance of girls due to their low levels of interest, perception of control and value placed on 
Mathematics (Else-Quest, Hyde, & Linn, 2010; Fredricks & Eccles, 2002; Frenzel, Goetz, Pekrun, & Watt, 2010; 
Ganley & Lubienski, 2016; Guo, Parker, Marsh, & Morin, 2015; Jacobs, Lanza, Osgood, Eccles, & Wigfield, 2002; 
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Preckel, Goetz, Pekrun, & Kleine, 2008; Rodríguez et al., 2020).  Having explored the literature, it was deduced that 
the effect of gender on the performance of secondary school students in Mathematics, is still a subject of debate. 
Although a growing body of literature tends to favour males, but revealed non-significant differences (excluding a 
few studies with contrary reports). The literature on gender differences and performance, within the Nigerian 
context, appears scanty, giving rise for a study to be carried out to put findings in perspective. Thus, we may get to 
understand that cultural differences could play a role in affecting performance based on gender. The finding on 
gender differences on performance in Mathematics may also make a substantial contribution to the ongoing 
arguments in the literature. 
 
1.2. Test Anxiety and Performance in Mathematics 
Test anxiety is a combination of psychological over-arousal tension and somatic symptoms, along with worry, 
dread, fear of failure, that occur before or during test situations. Test anxiety involves situation like thinking about 
an upcoming test a day before, or having negative feelings such as fear, perceived incompetence, or low self-concept 
when faced with a challenging task. Test anxiety exists when one feels incapable of solving a potential problem in a 
given testing situation. A test-anxious person is one who possesses attitudes and habits indicative of a negative self-
concept such as self-perceptions, esteem, belief and expectations (Spielberger, 1972). Such self-damaging attitudes 
predispose test-anxious individuals to experiences such as fear especially in the performance of physical activities 
including test-taking. In the field of assessment, educational measurement and evaluation, it is a known fact that 
test anxiety affects students' academic abilities and achievements in tests (Etuk, 2019). Test anxiety is 
contemporarily conceived by scholars as having two dimensions – emotionality and worry. Emotionality is to the 
affective domain of learning, what worry is to the cognitive domain of learning (Cassady & Johnson, 2002; Liebert & 
Morris, 1967). Test anxiety can affect the everyday life of an individual especially adolescents (Lufi, Okasha, & 
Cohen, 2004). 
It is widely known in the field of cognitive psychology that there is an inverse relationship between students’ 
test-anxiety and performance in Mathematics and other disciplines (Cassady & Johnson, 2002; Owan, Bassey, 
Omorobi, & Esuong, 2020; Owan, Etudor-Eyo, & Esuong, 2019; Rana & Mahmood, 2010; Smith & Smith, 2002; 
Syokwaa, Aloka, & Ndunge, 2014) which supports the Eysenck’s Attentional Control Theory (Eysenck, Derakshan, 
Santos, & Calvo, 2007). This theory explains that the efficient functioning of students’ attention is affected by 
anxiety, by decreasing the processing power and impairing the attentional control. Steinmayr, Crede, McElvany, 
and Wirthwein (2016) buttress that the theory explains anxiety as a factor affecting students' cognitive ability. 
Thus, students' ability to focus attentively on academic- or exam-related tasks is reduced, with students focusing 
their attention on other competing stimuli inherent in them or the environment (Steinmayr et al., 2016). Although 
the focus of the studies (cited above) were on Mathematics, specific emphases were not paid to the two aspects of 
test anxiety (emotionality and worry) advocated by Spielberger (1980). Hence, conclusions from such studies were 
too general and not specific. 
A review of some specific studies in Mathematics reveals that there is an ongoing debate among scholars on the 
effect of test anxiety on performance. For instance, in a meta-analysis, a weak negative correlation was recorded 
between test anxiety worry and students’ achievement (Schwarzer, 1990; Seipp, 1991) implying that high levels of 
academic achievements are attributed to low levels of worry among students. In a related but slightly opposite 
study, the emotional dimension of test anxiety was discovered to have a little effect on students’ achievement 
(Deffenbacher, 1980). However, in direct contrast to the study of Deffenbacher, the results of Wigfield and Meece 
(1988) rather showed that emotionality as a dimension of test anxiety is high and negatively associated with 
students’ performance than worry. The positions in these studies are well documented, however, students' 
performance was treated generally with only two studies focusing on performance in Mathematics. 
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Using a longitudinal reciprocal approach, based on cross-lagged structural equation modelling, the results of 
Steinmayr et al. (2016) revealed amongst others, that a negative effect existed between the worry component of test 
anxiety and students’ achievement in schools; and low rates of academic achievement is associated with high rates of 
worry as a test anxiety component (Steinmayr et al., 2016). This finding also aligns with the results of other studies 
(Eysenck et al., 2007; Williams, 1991) showing that the cognitive aspect of test anxiety (test anxiety-worry) 
explained a significant amount of variance in students declining performance in schools. Notwithstanding the 
exciting findings and approach adopted by these studies, it is quite unclear whether these studies had focused on the 
subject of Mathematics or something else. It was reported that students with high test anxiety, as well as those 
with moderate anxiety showed lower academic performance; while students with low levels of test anxiety 
performed best in mathematics (Vogel & Collins, 2002). It has been discovered that many students possess a high 
level of anxiety (79%); the high anxiety harmed the quality of academic result recorded by students (Syokwaa et al., 
2014). Furthermore, it was contended that the high level of anxiety also affects the psychological disposition of 
students, which in turn, affects their ability to face test items confidently (Owan et al., 2019).  
However, a growing body of contrasting findings reported in some studies suggests that the perceived widely-
known inverse association between test anxiety and performance is still a topic of debate and is yet inconclusive. 
For instance, a study reported a positive correlation (r = .23, p= .000) between students’ test anxiety and 
performance in Iran (Yousefi, Talib, Mansor, Juhari, & Redzuan, 2010). Elsewhere, Meece, Wigfield, and Eccles 
(1990) studied mathematics anxiety and students’ performance using a longitudinal approach, but found no 
statistically significant direct effects between the two variables. This presents a case that arguments are still 
ongoing in the scientific realm of research on this matter. In another study, it was shown that there is a significant 
positive relationship between urban and rural students’ test anxiety and their performance in Mathematics in Rivers 
State, Nigeria (Mkpaoro & Nwagu, 2019). The authors discussed the implication of the findings that an increase in 
students’ test anxiety leads to increased students’ performance in mathematics (Mkpaoro & Nwagu, 2019). The 
authors further attributed the positive relationship to environmental factors such as school location, classrooms, 
field, teachers/students, school types and others (Mkpaoro & Nwagu, 2019). 
The positive relationship found by Mkpaoro and Nwagu is quite surprising, indicating that much research on 
test anxiety and performance in Mathematics is still plausible to redress certain issues while contributing to the 
debate. In other recent studies (Owan et al., 2020; Owan et al., 2019) it was discovered that test anxiety is 
negatively correlated with students’ performance in Mathematics (B = - .159; β = -.561; t = -12.248; p < .05) and 
(r= -339, p<0.05). In another study, it was disclosed that state of test anxiety (high, average or low) has a 
significant bearing on junior secondary students’ performance in subjects such as Mathematics, English, and Social 
Studies respectively (Bassey & Effiom, 2018). The authors discovered further that students’ performance in 
Mathematics, English and Social studies respectively, was higher when students test anxiety was low, average, and 
high, in that order (Bassey & Effiom, 2018).  
The findings from all cited studies have all made their unique contributions based on the sample statistic of the 
respondents which has resulted in conflicting reports. The debate presented by the studies (as cited) implies that 
much research is still needed to justify the findings of previous efforts. Also, majority of the studies on test anxiety 
and performance appears to be dominant in the foreign literature, with only a few Nigerian studies observed. This 
creates a need for studies within the Nigerian context, to be explored. The few Nigerian studies assessed test 
anxiety and performance in Mathematics, but measured test anxiety as a general construct without focusing on the 
specific dimensions of test anxiety (emotional and worry). This study would bridge this gap by becoming the first 
Nigerian study to investigate the effect of test anxiety in terms of emotional, worry and total dimensions on 
performance in mathematics. Globally, this study is also the first to examine the interactive effect of TA-W, TA-E 
and TA-T on students’ performance in Mathematics, previous studies have only assessed their main/partial effects 
on performance. 
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1.3. Test-Item Scrambling and Performance in Mathematics 
The scrambling (arrangement, order, permutation) of test items can affect the performance of students in an 
examination where test items are not always arranged in ascending order of difficulty. It is true that many teachers 
or organizations do alter the position of test items as a means of cushioning the problem of examination 
malpractice. The Joint Admission and Matriculation Board (JAMB) in Nigeria for instance, uses this approach in 
their Unified Tertiary Matriculation Examination (UTME). However, this approach has been debunked as it has 
been found to affect the performance of students in multiple-choice items in Mathematics, English Language and 
Science examination (Ollennu & Etsey, 2015). Studies have also advocated for a sequence to be adopted that would 
enable individual examinees to respond to test items in ascending order of difficulty or ability (Anastasi, 1975; 
Guttman, 1944; Hauck, Mingo, & Williams, 2017; Munz & Jacobs, 1971; Paretta & Chadwick, 1975; Schee, 2013; 
Soureshjani, 2011).  
The Guttman (1944) model of test item sequence leads the line of studies that shows a perfect scrambling of 
test items. The Guttmann scale indicates a hierarchical arrangement of test items from easy to difficult. The model 
also depicts how the probability of students’ scores should be distributed.  Studies adopting this model, must ensure 
that test items are arranged in a systematic and logical order according to some particular rationale. They must be 
arranged in a manner that that allows students to get a previous item correct as they progress. For instance, when 
an examinee responds correctly to say item number 3, it logically implies that the examinee should respond 
correctly to item 1 and 2 (since they are believed to be relatively easier). Thus, multiple-choice Mathematics test 
items should be arranged in ascending order of difficulty or amount of abilities (Guttman, 1944). The Gutman scale 
has been widely used in many theoretical, policy and applied studies in the field of psychology, measurement and 
beyond (e.g. (Abdi, 2010; Etuk, 2019; Gothwal, Wright, Lamoureux, & Pesudovs, 2009; Lincoln & Gladman, 1992; 
Maggino, 2014; McIver & Carmines, 1981; Podell & Perkins, 1957; Tractenberg, Yumoto, Aisen, Kaye, & Mislevy, 
2012; Wallin, 1953)). 
Different studies have been conducted on test scrambling, albeit different terms have been used interchangeably 
in place of test item scrambling. Other terms used popularly in related studies include test item order, sequence, 
arrangement, permutation, and position. Studies on test item order reveal a relationship with students’ performance 
(Russell, Fischer, Fischer, & Premo, 2003; Soureshjani, 2011). It is also indicated that for English Language, 
Mathematics and Science at the BECE level, when the order of items is altered, the difference in performance is 
statistically significant (Ollennu & Etsey, 2015). The type of examination used is significantly related to 
performance (Russell et al., 2003) suggesting that question scrambling impacts are significant when different 
examination paper types are used. It is also revealed that a statistically significant sequencing effect exist for 
management courses, while the effect of question sequencing was not statistically significant for marketing courses 
(Russell et al., 2003). It has also been disclosed that the sequence of items affects foreign language learners' 
performance, with students taking easy-to-difficult test outperforming those taking the difficult-to-easy test 
(Soureshjani, 2011).  
Another study maintains that arrangement based on ascending order of difficulty has a positive and significant 
effect on students’ performance in mathematics; items arrangement based on descending order of difficulty has a 
positive but insignificant effect on the performance of students in mathematics; lastly, item arrangement based on 
no particular order of difficulty has a positive and significant effect on students’ performance (Opara & Uwah, 2017). 
However, the results of Schee (2009) which reported that students’ performance was not affected by test items 
order, but rather by academic achievement in prior courses, has presented a case that further research in this area is 
necessary. More so, another did not also find a significant relationship between test item order and performance in 
English Language but for Mathematics (Alakayleh, 2017). This finding has implication for the conduct of future 
studies to validate the results obtained. In the same vein, a study found that there were differences in the 
performance of students in Mathematics based on item arrangement, the authors, however, attributed these 
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differences to be due to chance (Plake, Patience, & Whitney, 1988). This implies that observed differences in the 
mean performance of students as reported by Plake et al were not statistically relevant, calling for more studies to 
the area. From another context, Lane, Bull, Kundert, and Newman (1987) maintained that there are inconsistent 
effects of different test item order on performance based on gender. This implies that there is a mixture of 
conflicting findings in the results obtained through different studies, making it reasonable for further exploits to be 
carried out. 
Based on the literature reviewed in this section, it was observed that test items scrambling and academic 
performance among students has been extolled in the literature. Many studies tend to agree that, item scrambling 
has a significant influence on students' performance, with a growing body of studies presenting contrasting 
evidence. This suggests that there are inconclusive evidences arising from the results of different investigations, 
warranting the need for further studies. In the Nigerian context, little seems to be known of the influence of test 
item scrambling on performance in Mathematics due to the paucity of research evidence. Such a gap (especially in 
context) has further made the conduct of this study imminent as it would present a case for Nigeria. Therefore, this 
study has a unique contribution to make to the existing body of knowledge as it will contribute to the ongoing 
global debate, while also addressing the literature gaps in the Nigerian perspective.  
 
1.4. Research question 
i. What is the extent of students’ pre-test and post-test performance in Mathematics based on gender? 
ii. What is the rate of students’ test-anxiety in terms of the dimension of worry, emotion and total? 
iii. What is the extent of students’ post-test performance in Mathematics based on test anxiety worry, 
emotion and total? 
iv. What is the extent of students’ post-test performance in Mathematics based on test item scrambling? 
 
1.5. Hypotheses 
The following hypotheses were formulated to guide the study: 
i. There is no significant effect of gender on students’ pre-test and post-test performance in Mathematics. 
ii. There is no significant post-test mean differences in the performance of students in Mathematics based on 
test anxiety worry, emotion and total. 
iii. There are no significant interactive effects of test-anxiety worry, emotional and total on students’ post-test 
performance in Mathematics. 
iv. Test item scrambling does not significantly impact students’ post-test performance in mathematics. 
 
2. MATERIALS AND METHODS 
2.1. Population, Sample and Procedure 
This study targeted a population (N) of 9,052 SS3 students distributed across 101public secondary schools in 
Ikom Education Zone of Cross River State, Nigeria. Proportionate sampling procedure was adopted in selecting a 
sample of 1,358 respondents (688 males = 50.7%; 670 females = 49.3%) representing 15% of the total population. 
This study adopted the pre-test post-test control group quasi-experimental research design, with two experimental 
(treatment) groups and one control group. The researcher made first contact with the selected participants where a 
pretest comprising of randomly arranged test items in Mathematics was administered to all the selected students. 
During the pretest, the researcher assigned serial numbers to all the students and urge them to write it on their 
answer scripts and keep safe. After the pre-test, the sample of respondents was randomly assigned to the three 
groups in a systematic manner using the numbers written on their answer scripts.  
The splitting process was randomized systematically to ensure that participants of similar characteristics are 
found in each category. The categorisation of students was done using assigned serial numbers given to them 
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during the pre-test. The process followed an arithmetic progression with a common difference of three. Thus, 
participants with serial numbers 1, 4, 7, 10, 13, 16, 19 . . . were categorised into Experimental group 1 (EG1), while 
the subjects with serial numbers 2, 5, 8, 11, 14, 17, 20. . . were categorised into Experimental group 2  (EG2) and 
those with serial numbers 3, 6, 9, 12, 15, 18, 21 . . . were categorised into the Control group. Consequently, a total of 
453 students were assigned to EG1 and EG2 respectively; while a total of 452 students were assigned to the control 
group (CG).  
The following week, the researcher made second contact to collect test anxiety and post-test data. Before the 
treatment, the researcher administered a Test Anxiety Inventory (TAI) (discussed later) to all the students in their 
various groups according to their assigned serial numbers. Upon completion, the administered TAIs were retrieved, 
then the post-test was administered after a short break of 20 minutes. The short break was to allow respondents 
ease and relief themselves of stress, urine and so on, to avoid distraction during the post-test. During the treatment, 
students in the EG1 were given question paper “type A”, which contains Mathematics test-items arranged from easy 
to difficult. Students in the EG2 were offered the question paper type B, containing Mathematics test items 
arranged from difficult to easy. Lastly, students in the CG were given randomly arranged (scrambled) mathematics 
test items of no particular order of difficulty. The post-test lasted for 50 minutes, giving slow respondents an 
opportunity to complete theirs.  At the end of the exercise, the administered test scripts were retrieved from the 
participants for analysis. All the participants showed up for both the pre-test and post-test, making it possible for 
data to be collected from the entire sample of respondents. Hence, there were no issues of missing data  
 
2.2. Instruments and Measures 
2.2.1. Test Anxiety Inventory 
The Test Anxiety Inventory (TAI) was used to measure the test anxiety levels of students before taking the 
post-test. The TAI was specially designed with three sub-scales – Test Anxiety Total (TAI – T), Test Anxiety-
Worry (TAI-W) and Test Anxiety-Emotional (TAI-E) (Spielberger, 1980). Generally, TAI comprised 20 items 
arranged on a 4-point Likert scale. Response options range from Almost Never (1 point) to Almost Always (4 
points) (Spielberger, 1980). Specifically, the sub-scale TAI-T was designed with four items, TAI-W and TAI-E had 
eight items respectively.  The reliability of the instrument was originally ascertained using Cronbach alpha with the 
coefficients of α=0.96, α=0.91, α=0.91 for TAI-T, TAI-W, and TAI-E respectively, indicating that the instrument 
is internally consistent for measurement (Spielberger, 1980). A reliability of the instrument was also performed by 
the researcher on the Nigerian participants using the Cronbach alpha technique. Coefficients of 0.86, 0.91 and 0.89 
obtained for TA-W, TA-E, and TA-T further confirmed that the instrument is internally consistent for use on the 
Nigerian population. Apart from this study, TAI of Spielberger has been widely used in many psychological or 
anxiety-related kinds of research (Chapell et al., 2005; Owan et al., 2020; Szafranski, Barrera, & Norton, 2012) 
proving its reliability and validity in different contexts. 
 
2.2.2. Mathematics Achievement Test 
A Mathematics Achievement Test (MAT) developed and validated by Etuk (2019) was used to measure 
students' performance in Mathematics. The MAT comprised 30-items multiple-choice test items with four options 
(A – D). The instrument’s face, content and construct validity were established Etuk (2019). In terms of content 
validity, items were developed from areas such as number and numeration (30%), algebraic processes (20%), 
mensuration (15%), trigonometry (20%), statistics and probability (5%) and geometry (10%), with their weighting in 
bracket (Etuk, 2019) Items difficulty index (p-values) ranged from .20 to .80, while item discrimination index (d- 
values) ranged from -.25 to .88 (Etuk, 2019) The first question paper type (A) was the easy-to-difficult (ED) 
arrangement in which the 30 items were re-arranged from the easiest item to the most difficult using their 
calculated p-values. The second question paper type (B) was the difficult-to-easy (DE) arrangement, where the 
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items were rearranged from the most difficult to the easiest item. The third question paper was the random (R) 
arrangement, where the items were arranged randomly scrambled. The equivalent reliability established for the 
MAT were 0.71 for ED – DE, 0.81 for ED – R, and 0.82 for DE – R (Etuk, 2019). Unlike the former TAI, this 
instrument has not been used widely, however, the researcher adopted this instrument for two reasons. First, it was 
adopted due to its sound psychometric properties. Secondly, it was adopted since it has previously been used on a 
similar set of respondents. 
 
2.3. Procedure for Data Analysis 
Students’ responses to the MAT and TAI were scored accordingly and coded on a person-by-item matrix. 
Descriptive statistics such as mean and standard deviation were used to analyze summarized data and also answer 
the research questions. Inferential statistics such as independent t-test, one-way analysis of variance (ANOVA) and 
analysis of covariance (ANCOVA) were employed (where applicable) in the test of hypothesis. All computations 
were aided through the use of SPSS version 23 software. 
 
3. RESULTS 
3.1. Research Question 1 
What is the extent of students’ pre-test and post-test performance in Mathematics based on gender? Students 
pre-test and post-test mean performance results Table 2 indicates that male students achieved mean performances 
of 14.27 and 15.00, with standard deviations of 7.324 and 7.940 in the pre-test and post-test respectively. Female 
students’ pre-test and post-test mean performance stood at means of 13.65 and 14.83, with standard deviations of 
7.578 and 8.186 respectively. This result indicates that male students’ performance in Mathematics is higher than 
that of females in the pre-test and post-test respectively. 
 
Table-2. Summary of students’ pre-test and post-test mean performance in Mathematics based on gender. 
Performance in Math 
Gender N  SD SE 
Pre-test Males 688 14.27 7.324 .279 
Females 670 13.65 7.578 .293 
Post-test Males 688 15.00 7.940 .303 
Females 670 14.83 8.186 .316 
 
 
3.2. Research Question 2 
What is the rate of students’ test-anxiety in terms of the dimension of worry, emotion and total? The results in 
Table 3 shows that 40.2% of the students had high TA-W, 30.1% had average TA-W, while 29.7% of the 
respondents had low TA-W.  
 
Table-3. Frequency distribution showing the number and percentage levels of students’ tests anxiety. 
Dimension of test anxiety Level of anxiety F % Cum. % 
Test Anxiety Worry High 546 40.2 40.2 
 Average 409 30.1 70.3 
 Low 403 29.7 100.0 
 Total 1358 100.0  
Test Anxiety Emotion High 576 42.4 42.4 
 Average 380 28.0 70.4 
 Low 402 29.6 100.0 
 Total 1358 100.0  
Test Anxiety Total High 608 44.8 44.8 
 Average 363 26.7 71.5 
 Low 387 28.5 100.0 
 Total 1358 100.0  
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In terms of test anxiety emotion, 42.4% of the respondents reported high TA-E, 28.0% reported average TA-E, 
and 29.6% reported low TA-E. For test anxiety total (TA-T), 44.8% indicated that they possess a high rate of TA-
T, 26.7 reported average TA-T, while 28.5% of the respondents reported having low TA-T. Therefore, a higher 
percentage of students showed high levels of TA-W, TA-E and TA-T.   
 
3.3. Research Question 3 
What is the extent of students’ post-test performance in Mathematics based on test anxiety worry, emotion and 
total? Students’ post-test performance in Mathematics based on test anxiety Table 4 reveals, in the worry 
dimension, that students’ performance was highest when TA-W was low (  = 20.17, SD = 7.622). Students 
performance was higher when TA-W was at the average level (  = 15.11, SD = 6.495); while it was lower when 
TA-W was at a high level (  = 10.89, SD = 7.116). In the test-anxiety emotion (TA-E) dimension, Table 4 reveals 
further that students’ post-test performance in Mathematics was highest when TA-E level was low (  = 21.54, SD 
= 7.255). Students’ post-test performance in Mathematics was higher when TA-E level was at an average level (  = 
14.94, SD = 5.972); while it was lowest when students’ TA-E level was high (  = 10.28, SD = 6.391). In the test 
anxiety total (TA-T) dimension, it is shown that students’ post-test Mathematics performance was highest when 
TA-T level was low (  = 20.65, SD = 6.840). Furthermore, students’ performance was higher when TA-T level 
was at average (  = 15.93, SD = 6.309); while it was lower when TA-T level was high (  = 10.66, SD=7.210). 
Generally, the results in Table 4 suggest that students' performance is higher when test anxiety level is low, 
average and high, in that order.  
 
Table-4. Mean and standard deviation of students’ post-test performance in mathematics based on the dimensions of test anxiety. 
Dimension of test anxiety Level of anxiety N 
 
SD SE 
Worry High 546 10.89 7.116 .305 
 Average 409 15.11 6.495 .321 
 Low 403 20.17 7.622 .380 
 Total 1358 14.92 8.060 .219 
Emotion High 576 10.28 6.391 .266 
 Average 380 14.94 5.972 .306 
 Low 402 21.54 7.255 .362 
 Total 1358 14.92 8.060 .219 
Total High 608 10.66 7.210 .292 
 Average 363 15.93 6.309 .331 
 Low 387 20.65 6.840 .348 
 Total 1358 14.92 8.060 .219 
 
 
3.4. Research Question 4 
What is the extent of students’ post-test performance in Mathematics based on test items scrambling? The 
post-test mean performance in Mathematics based on test-items scrambling Table 5 indicates that students’ post-
test performance is highest when Mathematics test items are arranged from easy to difficult (  = 18.08, SD = 
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7.661). Furthermore, students’ performance is higher when Mathematics test items are randomly arranged (  = 
15.07, SD = 8.630); while it is lower when test items are arranged from difficult to easy (  = 11.61, SD = 6.402). 
 
Table-5. Mean and standard deviation of students’ post-test performance in Mathematics based on test items scrambling. 
Test item order 
N  SD SE 
ED 453 18.08 7.661 .360 
DE 453 11.61 6.402 .301 
R 452 15.07 8.630 .406 
Total 1358 14.92 8.060 .219 
 
 
3.5. Hypotheses 1 
There is no significant effect of gender on students’ pre-test and post-test performance in Mathematics. The 
independent t-test results for equality of means between male and female pre-test and post-test performance in 
Mathematics Table 6 was used to test this null hypothesis. Based on the results, it was discovered that the mean 
differences of 0.617 and 0.176 recorded between male and female in favour of males, see Table 2 in the Mathematics 
pre-test and post-test is not statistically significant at the .05 alpha level and 1356 degrees of freedom. 
Consequently, the null hypothesis is retained and the conclusion is that there is no significant effect of gender on 
students’ pre-test and post-test performance in Mathematics. 
 
Table-6. Summary of independent t-test for equality of means between male and female students’ performance in mathematics in pre-
test and post-test. 
Performance in Math 
t df Sig.  Difference SE Difference 
Pre-test 1.525 1356 .127 .617 .404 
Post-test .402 1356 .688 .176 .438 
 
 
3.6. Hypotheses 2 
There are no significant post-test mean differences in the performance of students in Mathematics based on test 
anxiety worry, emotion, and total. The ANOVA results Table 7 reveals that test anxiety worry (TAT-W) has a 
significant effect on students’ post-test performance in Mathematics F (2, 1355) = 198.655, p = .000. The results 
also indicate that test anxiety emotion (TA-E) has a significant effect on the post-test Mathematics performance of 
students F (2, 1357) = 350.265, p = .000. Furthermore, it is indicated that test anxiety total (TA-T) has a 
significant effect on students’ post-test mathematics performance F (2, 1357), p = .000. Going by the significance of 
these results in the three dimensions, the null hypothesis was rejected, while the alternate hypothesis is upheld. 
This implies that there is a significant post-test mean difference in the performance of students in Mathematics 
based on test anxiety worry, emotion, and total. However, the Tukey post hoc test of multiple comparison was 
performed to show the pair-wise mean differences and ascertain those that are significant See Table 8. 
The result depicted in Table 8 shows that the mean difference (9.279) in the post-test Mathematics 
performance of students with low and high levels of test anxiety worry (TA-W) is significant. When performance in 
Mathematics post-test was compared between students with low and average TA-W, the mean difference (5.056) 
was significant. When students with average and high TA-W were compared, there was a significant mean 
difference (4.223) in their post-test performance in Mathematics.  
In the dimension of test anxiety emotion (TA-E), the mean difference (11.265) in the post-test mathematics 
performance of students with low and high levels of test anxiety is significant. The comparison between students 
with low and average levels of TA-E reveals a significant mean difference (6.600) in their post-test Mathematics 
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performance. Comparison of post-test performance in Mathematics between students with average and high levels 
of TA-E, reveals a significant mean difference (4.664).  
In the test anxiety total (TA-T) dimension, the result in Table 8 reveals that there is a significant mean 
difference (9.994) in the post-test Mathematics performance of students with low and high levels of TA-T. Also, 
there is a significant mean difference (4.720) in the post-test mathematics performance of students with low and 
average levels of TA-T. Furthermore, there is a significant mean difference (5.274) in the post-test Mathematics 
performance of students with average and high levels of TA-T. 
 
Table-7. One-way analysis of variance (ANOVA) results in summary showing students’ post-test performance in Mathematics based on test 
anxiety dimensions. 
Test anxiety Source SS Df MS F Sig. 
Worry Between Groups 19987.353 2 9993.677 198.655 .000 
 Within Groups 68165.410 1355 50.307   
 Total 88152.763 1357    
Emotion Between Groups 30042.700 2 15021.350 350.265 .000 
 Within Groups 58110.063 1355 42.886   
 Total 88152.763 1357    
Total Between Groups 24132.223 2 12066.111 255.380 .000 
 Within Groups 64020.540 1355 47.248   
 Total 88152.763 1357    
 
 
Table-8. Tukey Honest Significant Difference Test showing the significant pair-wise comparison of students’ post-test performance 
in mathematics based on test-anxiety dimensions. 
        Note: *. The mean difference is significant at the 0.05 level. 
Test anxiety 
Level of test anxiety 
I – J SE Sig. 
I J 
Worry Low High 9.279* .466 .000 
Average 5.056* .498 .000 
Average High 4.223* .464 .000 
Emotion Low High 11.265* .426 .000 
Average 6.600* .469 .000 
Average High 4.664* .433 .000 
Total Low High 9.994* .447 .000 
Average 4.720* .502 .000 
Average High 5.274* .456 .000 
 
3.7. Hypotheses 3 
There is no significant interactive effect of test-anxiety worry, emotional and total on students’ post-test 
performance in Mathematics. The test of between-subject effects Table 9 reveals that students’ TA-W has a 
significant main effect on students’ post-test mathematics performance F (2, 1330) = 30.634, p = .000 < .05. There 
is also a significant main effect of TA-E on students’ post-test performance in Mathematics F (2, 1330) = 103.849, p 
= .000 < .05. There is a significant main effect of TA-T on students’ mathematics post-test performance F (2, 1330) 
= 28.811, p = .000 < .05. The interaction between TA-W and TA-E on students’ post-test Mathematics 
performance is not statistically significant F (4, 1330) = 0.832, p = .505 > .05. The interactive effect of TA-W and 
TA-T on students’ post-test Mathematics performance is statistically significant F (4, 1330) = 16.588, p =.000 <.05. 
The interaction between TA-E and TA-T on students’ post-test performance in Mathematics is significant F (4, 
1330) = 2.433, p = .046 < .05.  
Lastly, the interaction between TA-W, TA-E and TA-T on the post-test performance of students in 
Mathematics is statistically significant F (8, 1330) = 3.195, p =.001 < .05. Based on the result of this interaction 
(TA-W * TA-E * TA-T), the null hypothesis was rejected while the alternate hypothesis is retained, implying that 
there is a significant interactive effect of test-anxiety worry, emotional and total on students’ post-test performance 
in Mathematics. However, these three dimensions of test anxiety has no significant effect on students’ pre-test 
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performance in Mathematics F (1, 1330) = 0.879, p = .349 > .05. Furthermore, all the variables in the model 
accounted for 51.2% (Adjusted R square = .512) of the total variance in students’ post-test mathematics 
performance, with the remaining 48.8% of the total variance explained by other extraneous variables not listed in 
the model.  
 
Table-9. Analysis of covariance results (ANCOVA test of between-subject effects) showing the main and interactive effects of test 
anxiety worry, emotion and total on post-test performance in Mathematics. 
Source Type III SS Df MS F Sig. 
Corrected Model 46018.746a 27 1704.398 53.801 .000 
Intercept 61874.022 1 61874.022 1953.112 .000 
Pre-test 27.836 1 27.836 .879 .349 
TA-W 1940.966 2 970.483 30.634 .000 
TA-E 6579.825 2 3289.913 103.849 .000 
TA-T 1825.438 2 912.719 28.811 .000 
TA-W * TA-E 105.460 4 26.365 .832 .505 
TA_W * TA-T 2102.004 4 525.501 16.588 .000 
TA-E * TA-T 308.267 4 77.067 2.433 .046 
TA-W * TA-E * TA-T  809.619 8 101.202 3.195 .001 
Error 42134.017 1330 31.680   
Total 390352.000 1358    
Corrected Total 88152.763 1357    
       Note: a. R Squared = .522 (Adjusted R Squared = .512). 
 
3.8. Hypotheses 4 
Test items scrambling does not significantly impact students’ post-test performance in mathematics. The one-
way analysis of variance results Table 10 shows that there is a significant effect of test items scrambling on 
students’ post-test performance in Mathematics F (2, 1355) = 81.866, p =.000 < .05. Based on this evidence, the null 
hypothesis is rejected while the alternate hypothesis is hereby retained. By implication, test items scrambling 
significantly influence students’ performance in Mathematics. The Tukey post hoc test of multiple comparisons was 
performed See Table 11 to show the pair-wise mean differences of students’ post-test mathematics performance, 
based on the various test item order. The results of the Tukey test revealed that there is a significant mean 
difference (6.472) when the performance of students who took the ED test items were compared with those who 
took the DE. When the performance of students who took the ED and the R arranged test items are compared, the 
mean difference of 3.013 is significant. Lastly, the comparison between students’ performance in the DE and R 
arrangements, reveals a significant mean difference of -3.459 (in favour of those who took R). 
 
Table-10.  One-way analysis of variance (ANOVA) results in summary showing students post-test performance in Mathematics based 
on test items scrambling. 
Source of variation SS Df MS F Sig. 
Between Groups 9503.558 2 4751.779 81.866 .000 
Within Groups 78649.205 1355 58.044   
Total 88152.763 1357    
        
Table-11. Tukey Honest Significant Difference (HSD) test of the significant pair-wise multiple comparisons of students’ post-test 
performance in mathematics based on test items scrambling. 
Test item scrambling 
I – J SE Sig 
I J 
ED DE 6.472* .506 .000 
R 3.013* .507 .000 
DE R -3.459* .507 .000 
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4. DISCUSSION OF FINDINGS 
This study showed that, although male scored higher in pretest and post-test in Mathematics, they did not 
differ significantly from their female counterparts. The non-significant high performance of males over females may 
be attributed to the disadvantaged position of female (Fryer & Levitt, 2010; Guiso et al., 2008; Hedges & Nowell, 
1995). However, this study agreed that gender does not play a significant role in the performance of students in 
Mathematics challenging the results of previous studies (Salikutluk & Heyne, 2017; Unodiaku., 2013) which argued 
that gender significantly affects performance. The differences in the results of previous studies and of the current 
study may be attributed to the treatment used or the nature of respondents. However, it can be argued that the 
same classroom conditions which both male and female students of this study were exposed to, may have led to the 
similar scores recorded. It may be difficult for individuals who receive the same quality of training from an 
instructor to outperform others significantly, since similar treatments were administered to them. The argument of 
this study supports the result of a study reporting that gender differences in Mathematics performance were not 
significantly apparent in classrooms where such norms of masculinity are absent (Salikutluk & Heyne, 2017). 
Another study did not attribute the differences in the performance of males and females to gender, it was rather 
attributed to personal or home-related factors may be responsible for the observed difference (Dickerson et al., 
2013).  
This study also showed that many students possess a high degree of test anxiety through worries, and 
emotions, which tends to affect their performance significantly in Mathematics. This strengthens the results of 
Syokwaa et al. (2014) which also reported that many students possess a high level of anxiety which hurts the 
quality of academic result recorded by students. The increase in students’ anxiety levels is attributed to students’ 
phobia for Mathematics. Many students are afraid of Mathematics because of calculations and perceived complex 
formulas. Furthermore, it was documented in the presented study that students with high rates of test anxiety 
(worry, emotion and total) perform significantly poorer in mathematics than those with average and low rates of 
test anxiety. The reason is that a test-anxious person possesses attitudes and habits indicative of a negative self-
concept such as self-perceptions, esteem, belief and expectations (Spielberger, 1972). Thus, such negative self-
perceptions about oneself could reduce self-confidence, leading to poor learning outcomes. This also supports the 
Eysenck’s Attentional Control Theory which explains that the efficient functioning of students’ attention is affected 
by anxiety by decreasing the processing power and impairing the attentional control (Eysenck et al., 2007). Thus, in 
an examination hall, a confident student picks challenges when faced with a tough question, while those with a lack 
of self-confidence may become afraid and avoid trying. This will lead to poor attention and performance, since the 
high level of anxiety affects the psychological disposition of students, which in turn, affects their ability to face test 
items confidently (Owan et al., 2019). This result also corroborates the findings of a study which revealed, amongst 
others, that a negative effect existed between the worry component of test anxiety and students’ achievement in 
schools; and low rates of academic achievement is associated with high rates of worry as a test anxiety component 
(Steinmayr et al., 2016). 
The study did not find any significant difference in the pre-test scores of students’ performance based on test 
items scrambling. This outcome may be due to the neutral platform in which the pre-test was taken. However, after 
treatment, significant differences were observed in the post-test performance of students. It was held that students’ 
performance in Mathematics is best when test items are arranged in ascending order of difficulty. This finding 
aligns with the framework of the Guttman (1944) scale which prescribes that test items be arranged in ascending 
order of difficulty. The finding also aligns with the results of many studies (e.g. (Hauck et al., 2017; Schee, 2013; 
Soureshjani, 2011)) which all advocated that a sequence be adopted that would enable individual examinee to 
respond to them in ascending order of difficulty or ability. The reason is that the arrangement of test items from 
easy to difficult, allows test-takers to reinforce after getting a previous item correct, increasing their level of interest 
and motivation to score more. In another instance, the present study also revealed that the scrambling (random 
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displacement) of test items was found to improve students’ performance in Mathematics, more than the 
arrangement of test items in descending order of difficulty. This supports the finding that that item arrangement 
based on no particular order of difficulty has a positive and significant effect on students’ performance  (Opara & 
Uwah, 2017). 
Lastly, it was shown in this study that the interaction of TA-W, TA-E, and TA-T significantly influences 
students’ performance in Mathematics. This finding holds that students with high levels of emotional problems and 
worries perform poorer in Mathematics than those without such negative psychological attributes. Such poor 
performance could be attributed to the internal destabilization that comes with worries and emotional problems. A 
person that worries too much becomes naturally afraid of circumstances surrounding him and may make faulty 
decisions in such moment. The combination (interaction) of such worries with other emotional problems (e.g. fear, 
deep feeling of love, anger, or hate) could create an individual with high attention loss. Such a person may be 
present in a classroom but is not part of the classroom’s activities. As earlier stated, this study is the first to examine 
the interactive effects of TA-W, TA-E and TA-T on performance, therefore, further researches need to be 
conducted in this regard to validate this finding. 
 
5. CONCLUSION 
Based on the findings, the conclusions reached in this study is that gender does not play a significant role in the 
performance of students in mathematics. Test anxiety in terms of worry, emotion and total affect the performance 
of students in Mathematics, such that higher levels of anxiety (worry, emotion and total) leads to lower 
performance in Mathematics. Test items scrambling is a crucial factor that affects the extent to which students 
perform in Mathematics, with examinations where test items are arranged in ascending order of difficulty, 
enhancing better performance than randomization and arrangement in descending order of difficulty. The 
interaction of test anxiety worry, emotion and total causes severe emotional damage which affects students’ 
performance. The implication of this study, first, is that mathematics teachers need to be aware of the non-
significant gender effect on performance which can enable them to make placement decisions in the future. 
Secondly, the levels of students' anxiety need to be known for future educational practices to enable educational 
managers help those with high anxiety levels, for improved performance in Mathematics and other subjects. 
Thirdly, having an understanding of the test order effect on performance would redefine prospective assessment 
practices in education and related disciplines. It would enable teachers and measurement experts to sort test items 
in a manner that brings out the best performance in students. Based on the conclusion reached in this study, the 
following recommendations were made: 
i. School managers, teachers, parents and the society in general, should desist from the practice of always 
viewing females as inferior to males in terms of Mathematics ability and competence. This perception if 
held by the majority of the populace tends to discourage the girl-child from competing favourably with 
their male counterparts resulting in low self-esteem. 
ii. Professional counsellors and para-counsellors should be adequately employed and deployed to various 
schools to improve the psychological or psychosocial state of learners in secondary education. The 
presence of these experts in schools will help in addressing the problems of anxiety and negative self-
concept among learners. 
iii. Every secondary school should ensure that adequate extra-curricular activities such as social gatherings, 
sports activities, clubs and so on, are regularly provided in schools. This will help in boosting the 
excitement and confidence levels of students, reducing drastically, anxiety levels inherent in some students. 
iv. Before the commencement of any examination or assessment-related activity, students should be exposed 
to a comic relieving encounter (e.g jokes, set induction, etc). This will spark excitement in the learners 
prior to the test, leading to a decreased rate of test anxiety. 
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v. Teachers, measurement experts and evaluators should ensure that for every test or examination activity, 
test items are arranged from simple to complex. On no account should test items be scrambled as a means 
of overcoming examination malpractice, instead, other examination malpractice combating techniques 
should be adopted.   
 
Funding: This study received no specific financial support.    
Competing Interests: The author declares that there are no conflicts of interests regarding the 
publication of this paper. 
Acknowledgement: I sincerely thank the almighty Lord for his mercies and guidance which 
aided the researcher to complete this project. I also appreciate the efforts of all the scholars 
whose intellectual contributions helped in building a path for this study. 
 
REFERENCES 
Abdi, H. (2010). Guttman scaling. In N. Salkind (Ed), encyclopedia of research design. Thousand Oaks: CA: Sage. 
Adah, S. A., & Anari, M. I. (2019). Affective variables as predictors of junior secondary school students’ academic achievement in 
science and mathematics in Ogoja education zone of cross River State, Nigeria. International Journal of Quantitative and 
Qualitative Research Methods, 7(3), 17 – 26.Available at: https://doi.org/10.7176/jep/10-8-04. 
Adeleke, M. A. (2007). Strategic improvement of mathematical problem-solving performance of secondary school students using procedural 
and conceptual learning strategies. Unpublished Masters’ Thesis. Obafemi Awolowo University, Ile Ife, Nigeria.    
Adeyemi, A. M., & Adeyemi, S. B. (2014). Personal factors as predictors of students academic achievement in colleges of 
education in South Western Nigeria. Educational Research and Reviews, 9(4), 97-109.Available at: 
https://doi.org/10.5897/err2014.1708. 
Alakayleh, A. S. (2017). Could different items arrangements affect 10th-grade students' performance in multiple-choice tests in 
Maths, Science, and English language final exams? . Journal of Education and Practice, 8(17), 180 – 187. 
Anaduaka, U. S., & Okafor, C. F. (2013). Poor performance of Nigerian students in mathematics in senior secondary certificate 
examination (SSCE): What is not working. Journal of Research in National Development, 11(2), 1-5. 
Anastasi, A. (1975). Commentary on the precocity project. The Journal of Special Education, 9(1), 93-103.Available at: 
https://doi.org/10.1177/002246697500900109. 
Bassey, B. A., Owan, V. J., & Agunwa, J. N. (2019). Quality assurance practices and students’ performance evaluation in 
universities of South-South Nigeria: A structural equation modelling approach. Quality Assurance Practices and Students’ 
Performance Evaluation in Universities of South-South Nigeria: a Structural Equation Modelling Approach. British Journal of 
Psychological Research, 7(3), 1-13. 
Bassey, B. A., & Effiom, B. E. (2018). Test anxiety, self-esteem and academic performance among secondary school students in 
cross river State, Nigeria. International Journal of Education and Evaluation, 4(9), 18 – 27.Available at: 
https://tinyurl.com/uutw63s. 
Cassady, J. C., & Johnson, R. E. (2002). Cognitive test anxiety and academic performance. Contemporary Educational Psychology, 
27(2), 270-295.Available at: https://doi.org/10.1006/ceps.2001.1094  
Chapell, M. S., Blanding, Z. B., Silverstein, M. E., Takahashi, M., Newman, B., Gubi, A., & McCann, N. (2005). Test anxiety and 
academic performance in undergraduate and graduate students. Journal of Educational Psychology, 97(2), 268–
274.Available at: https://doi.org/10.1037/0022-0663.97.2.268. 
Deffenbacher, J. L. (1980). Worry and emotionality in test anxiety. In I. G. Sarason (Ed.), Test anxiety: Theory, research and 
application (pp. 111–124). New Jersey: Erlbaum. 
Dickerson, A., McIntosh, S., & Valente, C. (2013). Do the Maths: An analysis of the gender gap in mathematics in Africa. The 
Institute for the Study of Labor (IZA): Discussion Paper No. 7174. 
Eccles, J., Wigfield, A., Harold, R., & Blumenfeld, P. (1993). Age and gender differences in children's self- and task perceptions 
during elementary school. Child Development, 64(3), 830-847.Available at: https://doi.org/10.2307/1131221. 




© 2020 Conscientia Beam. All Rights Reserved. 
Else-Quest, N. M., Hyde, J. S., & Linn, M. C. (2010). Cross-national patterns of gender differences in mathematics: A meta-
analysis. Psychol. Bull, 136, 103–127.Available at: https://doi.org/10.1037/a0018053. 
Etuk, I. S. (2019). Effect of item sequencing on academic performance in mathematics among SS3 students in Calabar Education Zone, 
Cross River State, Nigeria. Unpublished Master’s Thesis. University of Calabar, Calabar, Nigeria.    
Eysenck, M. W., Derakshan, N., Santos, R., & Calvo, M. G. (2007). Anxiety and cognitive performance: Attentional control 
theory. Emotion, 7, 336–353.Available at: https://doi.org/10.1037/1528-3542.7.2.336. 
Fredricks, J. A., & Eccles, J. S. (2002). Children’s competence and value beliefs from childhood through adolescence: Growth 
trajectories in two male-sex-typed domains. Dev. Psychol, 38, 519–533.Available at: https://doi.org/10.1037/0012-
1649.38.4.519. 
Frenzel, A. C., Goetz, T., Pekrun, R., & Watt, H. M. (2010). Development of mathematics interest in adolescence: Influences of 
gender, family, and school context. J. Res. Adolesc, 20, 507–537.Available at: https://doi.org/10.1111/j.1532-7795. 
Fryer, J. R. G., & Levitt, S. D. (2010). An empirical analysis of the gender gap in mathematics. American Economic Journal: Applied 
Economics, 2(2), 210-240.Available at: https://doi.org/10.1257/app.2.2.210. 
Ganley, C. M., & Lubienski, S. T. (2016). Mathematics confidence, interest, and performance: Examining gender patterns and 
reciprocal relations. Learning and Individual Differences, 47, 182-193.Available at: 
https://doi.org/10.1016/j.lindif.2016.01.002. 
Gothwal, V. K., Wright, T. A., Lamoureux, E. L., & Pesudovs, K. (2009). Guttman scale analysis of the distance vision scale. 
Investigative Ophthalmology & Visual Science, 50, 4496-4501.Available at: https://doi.org/10.1167/iovs.08-3330. 
Guiso, L., Monte, F., Sapienza, P., & Zingales, L. (2008). Culture, gender and math. Science, 320(5880), 1164-1165.Available at: 
https://doi.org/10.1126/science.1154094. 
Guo, J., Parker, P. D., Marsh, H. W., & Morin, A. J. (2015). Achievement, motivation, and educational choices: A longitudinal 
study of expectancy and value using a multiplicative perspective. Developmental Psychology, 51(8), 1163-1176.Available 
at: https://doi.org/10.1037/a0039440  
Guttman, L. (1944). A basis for scaling qualitative data. American Sociological Review, 9(2), 139-150.Available at: 
https://doi.org/10.2307/2086306. 
Hauck, K. B., Mingo, M. A., & Williams, R. L. (2017). A review of relationships between item sequence and performance on 
multiple-choice exams. Scholarship of Teaching and Learning in Psychology, 3(1), 58–75.Available at: 
https://doi.org/10.1037/stl0000077. 
Hedges, L. V., & Nowell, A. (1995). Sex differences in mental test scores, variability, and numbers of high-scoring individuals. 
Science, 269(5220), 41-45.Available at: https://doi.org/10.1126/science.7604277. 
Hyde, J. S., Fennema, E., & Lamon, S. (1990). Gender differences in mathematics performance: A meta-analysis. Psychological 
Bulletin, 107, 139–155.Available at: https://doi.org/10.1037/0033-2909.107.2.139. 
Iroegbu, M. N. (2013). Effect of test anxiety, gender and perceived self-concept on the academic performance of Nigerian 
students. International Journal of Psychology and Counselling, 5(7), 143-146.Available at: 
https://doi.org/10.5897/IJPC2013.0218. 
Jacobs, J. E., Lanza, S., Osgood, D. W., Eccles, J. S., & Wigfield, A. (2002). Changes in children's self-competence and values: 
Gender and domain differences across grades one through twelve. Child Dev., 73, 509–527.Available at: 
https://doi.org/10.1111/1467-8624.00421. 
Joseph, E. U. (2014). School variables and mathematics teachers’ job performance in secondary schools in Akwa Ibom State. 
International Journal of Development and Sustainability, 3(7), 1558-1568. 
Khadijatu, M. (2017). Gender difference in math anxiety and mathematics performance of secondary schools’ students in Bauchi 
State Nigeria. International Journal of Education and Evaluation, 3(11), 26 – 31. 
Kurtz-Costes, B., Rowley, S. J., Harris-Britt, A., & Woods, T. A. (2008). Gender stereotypes about mathematics and science and 
self-perceptions of ability in late childhood and early adolescence. Merrill Palmer Quarterly, 54, 386–409.Available at: 
https://doi.org/10.1353/mpq.0.0001. 




© 2020 Conscientia Beam. All Rights Reserved. 
Lane, D. S., Bull, K. S., Kundert, D. K., & Newman, D. L. (1987). The effects of knowledge of item arrangement, gender, and 
statistical and cognitive item difficulty on test performance. Educational and Psychological Measurement, 47(4), 865–
879.Available at: https://doi.org/10.1177/0013164487474002. 
Liebert, R. M., & Morris, L. W. (1967). Cognitive and emotional components of test anxiety: A distinction and some initial data. 
Psychological Reports, 20(3), 975–978.Available at: https://doi.org/10.2466/pr0.1967.20.3.975. 
Lincoln, N. B., & Gladman, J. R. F. (1992). The extended activities of daily living scale: A further validation. Disability and 
Rehabilitation, 14(1), 41-43.Available at: https://doi.org10.3109/09638289209166426. 
Lindberg, S. M., Hyde, J. S., Petersen, J. L., & Linn, M. C. (2010). New trends in gender and mathematics performance: A meta-
analysis. Psychol Bull., 136(6), 1123–1135.Available at: https://doi.org/10.1037/a0021276. 
Lufi, D., Okasha, S., & Cohen, A. (2004). Test anxiety and its effect on the personality of students with learning disabilities. 
Learn. Disabil. Quart, 3, 176–184.Available at: https://doi.org/10.2307/1593667. 
Maggino, F. (2014). Guttman scale. In A. C. Michalos (Ed), Encyclopedia of quality of life and well-being research. Dordrecht: Springer. 
McIver, J. P., & Carmines, E. G. (1981). Quantitative applications in the social sciences: Unidimensional scaling. Thousand Oaks, CA: 
SAGE Publications, Inc. 
Meece, J. L., Wigfield, A., & Eccles, J. S. (1990). Predictors of math anxiety and its influence on young adolescents’ course 
enrollment intention and performance in mathematics. J. Educ. Psychol., 82, 60–70.Available at: 
https://doi.org/10.1037/0022-0663.82.1.60. 
Mkpaoro, I. E., & Nwagu, E. K. N. (2019). Test anxiety and location as determinants of students’ academic achievement in senior 
secondary school Mathematics in Rivers State, Nigeria. International Journal of Education and Evaluation, 5(5), 64 – 
77.Available at: https://tinyurl.com/s3abbp6. 
Munz, D. C., & Jacobs, P. D. (1971). An evaluation of perceived item-difficulty sequencing in academic testing. Educational 
Psychological, 41(2), 195-205.Available at: https://doi.org/10.1111/j.2044-8279.1971.tb02251.x. 
Musa, M., & Dauda, E. S. (2014). Trends analyses of students' mathematics performance in West African Senior Secondary 
Certificate Examination from 2004 to 2013: Implication for Nigeria's vision 20:2020. British Journal of Education, 2(7), 
50 – 64. 
Ogunkola, B. J. (2016). Science education and national development: Implications for practising science teachers. Public Lecture at the 
University of the West Indies, Schools of Education, Cave Hill Campus, Bridgetown, Barbados.    
Ollennu, S. N., & Etsey, Y. K. A. (2015). The impact of item position in multiple-choice test on students' performance at the Basic 
Education Certificate Examination (BECE) Level. Universal Journal Educational Research, 3(10), 718-723.Available at: 
https://doi.org/10.13189/ujer.2015.031009. 
Opara, I. M., & Uwah, I. V. (2017). Effect of test item arrangement on performance in mathematics among junior secondary 
school students in Obio/Akpor Local Government Area of Rivers State, Nigeria. British Journal of Education, 5(8), 1-9. 
Owan, V. J. (2019). School-community relationship and school system effectiveness in secondary schools in Cross River State. 
World Journal of Vocational Education and Training, 1(1), 11–19.Available at: 
https://doi.org/10.18488/journal.119.2019.11.11.19. 
Owan, V. J., & Agunwa, J. N. (2019). Principals’ administrative competence and teachers’ work performance in secondary schools 
in Calabar Education Zone of Cross River State, Nigeria. Humanities and Social Sciences Letters, 7(1), 20–28.Available at: 
https://doi.org/10.18488/journal.73.2019.71.20.28. 
Owan, V. J., Bassey, B. A., Omorobi, G. O., & Esuong, U. U. (2020). Poll everywhere e-learning platform, test anxiety, and 
undergraduates’ academic performance in Mathematics: Empirical evidence from Nigeria. American Journal of Social 
Sciences and Humanities, 5(1), 141–150.Available at: https://doi.org/10.20448/801.51.141.150. 
Owan, V. J., Etudor-Eyo, E., & Esuong, U. U. (2019). Administration of punishment, students’ test anxiety, and performance in 
mathematics in secondary schools of Cross River State, Nigeria. International Journal of Academic Research in Business 
and Social Sciences, 9(16), 415–430.Available at: https://doi.org/10.6007/IJARBSS/v9-i6/5963. 




© 2020 Conscientia Beam. All Rights Reserved. 
Owan, V. J., Nwannunu, B. I., & Madukwe, E. C. (2018). Problems of school management and students’ academic performance in 
secondary schools in Calabar Education Zone, Cross River State, Nigeria. International Journal of Research and 
Innovation in Social Science (IJRISS), 2(10), 120–127. 
Paretta, R. L., & Chadwick, L. W. (1975). The sequencing of examination questions and its effect on students’ performance. The 
Accounting Review, 50(3), 595-601.Available at: https://www.jstor.org/stable/245020. 
Plake, B. S., Patience, W. M., & Whitney, D. R. (1988). Differential item performance in mathematics achievement test items: 
Effect of item arrangement. Educational and Psychological Measurement, 48(4), 885–894.Available at: 
https://doi.org/10.1177/0013164488484003. 
Podell, L., & Perkins, J. C. (1957). A Guttman scale for sexual experience: A methodological note. The Journal of Abnormal and 
Social Psychology. 54(3), 420–422.Available at: https://doi.org/10.1037/h0043999. 
Preckel, F., Goetz, T., Pekrun, R., & Kleine, M. (2008). Gender differences in gifted and average-ability students: comparing 
girls’ and boys’ achievement, self-concept, interest, and motivation in mathematics. Gift. Child. Q, 52, 146–
159.Available at: https://doi.org/10.1177/0016986208315834. 
Rana, R. A., & Mahmood, N. (2010). The relationship between test anxiety and academic achievement. Bulletin of Education and 
Research, 32(2), 63 – 74.Available at: https://tinyurl.com/tqxp59w. 
Robert, I. A., & Owan, V. J. (2019). Students’ perception of teachers’ effectiveness and learning outcomes in Mathematics and 
Economics in secondary schools of Cross River State, Nigeria. International Journal of Contemporary Social Science 
Education (IJCSSE) 2(1), 157–165.Available at: https://tinyurl.com/ssnolbn. 
Rodríguez, S., Regueiro, B., Piñeiro, I., Estévez, I., & Valle, A. (2020). Gender differences in mathematics motivation: Differential 
effects on performance in primary education. Frontiers in Psychology, 10, 3050.Available at: 
https://doi.org/10.3389/fpsyg.2019.03050. 
Russell, M., Fischer, M. J., Fischer, C. M., & Premo, K. (2003). Exam question sequencing effects marketing and management 
sciences students; performance. Journal for Advancement of Marketing Education, 3, 1-10.Available at: 
https://tinyurl.com/svmppl6  
Salikutluk, Z., & Heyne, S. (2017). Do gender roles and norms affect performance in Maths? The Impact of adolescents’ and their 
peers’ gender conceptions on Maths grades. European Sociological Review, 33(3), 368–381.Available at: 
https://doi.org/10.1093/esr/jcx049. 
Schee, B. A. V. (2009). Tests items order, academic achievement and students’ performance or principles of marking 
examinations. Journal for Advancement of Marking Examination, 14, 23-29.Available at: https://tinyurl.com/sdh2mft  
Schee, B. A. V. (2013). Test item order, level of difficulty, and students’ performance in marketing education. Journal of Education 
for Business, 8(1), 36-42.Available at: https://dio.org/10.1080/08832323.2011.633581. 
Schwarzer, R. (1990). Current trends in anxiety research. In P. J. Dent, J. A. Sergeant, & R. J. Tokens (Eds), European 
Perspectives in Psychology (pp. 225-244). Chichester: Wiley. 
Seipp, B. (1991). Anxiety and academic performance: A meta-analysis of findings Anxiety Res, 4, 27–41.Available at: 
https://doi.org/10.1080/08917779108248762. 
Smith, L. F., & Smith, J. K. (2002). Relation of test-specific motivation and anxiety to test performance. Psychol. Rep, 91, 1011–
1021.Available at: https://doi.org/10.2466/PR0.91.7.1011-1021. 
Soureshjani, K. H. (2011). Item sequencing on test performance: Easy items first? Language Testing in Asia, 1(3), 46-59.Available 
at: https://doi.org/10.1186/2229-0443-1-3-46. 
Spielberger, C. D. (1980). Test anxiety inventory: Preliminary professional manual. Palo Alto, CA: Consulting Psychologists Press. 
Spielberger, C. D. (1972). Conceptual and methodological issues in anxiety research. In C. D. Spielberger (Ed), Anxiety: Current 
trends in theory and research (pp. 481 – 492). New York: Academic Press. 
Steinmayr, R., Crede, J., McElvany, N., & Wirthwein, L. (2016). Subjective well-being, test anxiety, academic achievement: 
Testing for reciprocal effects. Frontiers in Psychology, 6, 1994.Available at: https://doi.org/10.3389/fpsyg.2015.01994. 




© 2020 Conscientia Beam. All Rights Reserved. 
Syokwaa, K. A., Aloka, P. J., & Ndunge, S. N. F. (2014). The Relationship between anxiety levels and academic achievement 
among students in selected secondary schools in Lang’ata District, Kenya. Journal of Educational and Social Research, 
4(3), 403-403.Available at: https://doi.org/10.5901/jesr.2014.v4n3p403   
Szafranski, D. D., Barrera, T. L., & Norton, P. J. (2012). Test anxiety inventory: 30 years later. Anxiety, Stress & Coping, 25(6), 
667-677.Available at: https://doi.org10.1080/10615806.2012.663-490. 
Tractenberg, R. E., Yumoto, F., Aisen, P. S., Kaye, J. A., & Mislevy, R. J. (2012). Using the Guttman scale to define and estimate 
measurement error in items over time: The case of cognitive decline and the meaning of "points lost. PloS one, 7(2), 
e30019.Available at: https://doi.org/10.1371/journal.pone.0030019. 
Umoinyang, I. E. (1999). Students’ socio-psychological factors as determinants of achievement in senior secondary school mathematics. 
Unpublished PhD Dissertation, University of Ibadan, Nigeria.    
Unodiaku, S. S. (2013). Influence of sex and ability level on students’ Mathematics Readiness in Enugu State. Journal of Education 
and Practice, 4(14), 73-78. 
Unodiaku, S. S. (2013). Influence of sex and ability level on students’ Mathematics readiness in Enugu State. Journal of Education 
and Practice, 4(14), 73 – 78.Available at: http://eprints.gouni.edu.ng/173/1/6800-8910-1-PB.pdf. 
Vogel, H. L., & Collins, A. L. (2002). The relationship between test anxiety and academic performance. Retrieved from 
http://clearinghouse.missouriwestern.edu/manuscripts/333.php. [Accessed June 24, 2009]. 
Wallin, P. (1953). A guttman scale for measuring women's neighborliness. American Journal of Sociology, 59(3), 243-246.Available 
at: https://doi.org/10.1086/221327. 
Wigfield, A., & Meece, J. (1988). Math anxiety in elementary and secondary school students. Journal of Educational Psychology, 80, 
210–216.Available at: https://doi.org10.1037/0022-0663.80.2.210. 
Williams, J. E. (1991). Modeling test anxiety, self-concept and high school students’ academic achievement. Journal Res. Dev. 
Educ, 25, 51–57.Available at: https://psycnet.apa.org/record/1992-17816-001  
Yousefi, F., Talib, M. A., Mansor, M. B., Juhari, R. B., & Redzuan, M. (2010). The relationship between test-anxiety and 











Views and opinions expressed in this article are the views and opinions of the author(s), World Journal of Vocational Education and Training shall not be 
responsible or answerable for any loss, damage or liability etc. caused in relation to/arising out of the use of the content. 
 
